Introduction {#Sec1}
============

Coronaviruses are enveloped, positive single-stranded large RNA viruses that infect humans but also infect a wide variety of animals. In December 2019, it was determined that pneumonia, in which the lower respiratory tract of patients was affected, was caused by the new coronavirus (Covid-19) in Wuhan, China. This newly detected virus has been identified as acute respiratory syndrome coronavirus (Covid-19) (Li et al. [@CR3]).

It is known that human coronaviruses can pass from the respiratory tract to the central nervous system through transneural and hematogenous ways and cause encephalitis and neurological diseases. Covid-19 was demonstrated by showing the gene sequence that passed into cerebrospinal fluid, and it was emphasized that neurological diseases should be considered.(Hospital BD [@CR2]) In this article, subarachnoid hemorrhage developing in patient with Covid-19-related pneumonia was evaluated.

Case {#Sec2}
====

A 50-year-old male patient was admitted to the emergency department due to impaired consciousness. According to the medical history taken from their relatives, they stated that patient had complaints of weakness and especially dry cough for the last week and that his consciousness suddenly closed approximately 1 h before admitting to the emergency department. It was stated that he did not have concomitant disease. In the physical examination of the patient at the time of admission, Glasgow coma score was found to be 4 (E: 1, M: 2, V: 1). The patient's blood pressure was 170/90 mm Hg, heart rate 115 beats/min, fever 36.7 °C, respiratory rate 20/minute, and oxygen saturation in the room air with pulse oximeter was 70%. Lung examination revealed crackles in both hemithorax. Other physical examination findings were normal. Laboratory findings of the patient are shown in Table [1](#Tab1){ref-type="table"}. The patient was intubated quickly. Intravenous access was made with an 18-gauge catheter from both antecubital regions. The patient was connected to the mechanical ventilator in synchronous intermittent mandatory ventilation. Cranial and thorax computed tomography imaging was performed. In the cerebral tomography, it is determined that there was subarachnoidal hemorrhage in the bilateral parasagittal area originating from the Willis polygon, which opens into the ventricles and extends to the 3rd ventricle (Fig. [1a](#Fig1){ref-type="fig"}). Computed thorax tomography shows widespread patch-like pneumonic infiltration and ground-glass areas in both lung apexes (Fig. [1b](#Fig1){ref-type="fig"}). Swabs from the oral and nasopharyngeal region of the patient were taken to perform the Covid-19 PCR test. The patient was hospitalized in our hospital's Covid-19 intensive care unit, considering subarachnoidal hemorrhage and Covid-19-associated pneumonia. The patient died on the 83rd day of hospitalization.Table 1Laboratory values of the patients on admissionCategoryValues of patientNormal rangeWhite blood cells (μL)26.0003.600--10.200Hemoglobin (g/dL)16.712.5--16.3Hematocrit (%)47.336.7--47.1Platelets (/μL)299.000152.000--348.000Glucose (mg/dL)20674--106Aspartate transaminase (U/L)325--50Alanine transaminase (U/L)425--50Lactate dehydrogenase (U/L)3115--248Blood urea nitrogen (mg/dL)3817--43Creatinine (mg/dL)1.100.67--1.17Sodium (mmol)137136--146Potassium (mmol/L)4.193.5--5.5Calcium (mg/dL)9.28.8--10.6C-reactive protein (mg/L)9.00--5High sensitivity troponin I (ng/L)2590--16Creatinine kinase-MB (μg/L)5.20.6--6.3Prothrombin time (sec)11.310.5--14.5APTT (sec)21.025--34INR0.920.8--1.2Arterial blood gases  pH (mm Hg)7.3177.35--7.45  pO~2~ (mm Hg)59.283--108  pCO~2~ (mm Hg)48.535--45  HCO~3~ (mEq/L)22.522--28Fig. 1(**a**) Subarachnoid hemorrhage into the brain's ventricular system of the patient. (**b**) Computed tomography image of the patient

Discussion {#Sec3}
==========

Covid-19 is a new type of beta-coronavirus that causes fever, cough, shortness of breath, and muscle weakness, and its clinical findings are highly severe in patients with advanced age and comorbidities. Although a mild symptomatic course is observed in most of the cases, it has affected the world today and has become a primary health problem with its high contagious rate and its ability to cause pulmonary complications such as acute respiratory distress syndrome, which may require intensive care.

Clinical assessment is mostly on the respiratory system due to the fact that Covid-19 can cause acute and mortal pneumonia and the respiratory distress it causes. The presence of dyspnea, cough, and fever-like symptoms and the presence of bilateral patch-style ground-glass opacities on computed thorax tomography lead the clinician to diagnosis. However, today it is known that coronaviruses are not limited to the respiratory system. It has been shown in studies that all beta-coronavirus species have neuroinvasive properties. Although the blood-brain barrier protects the central nervous system against exogenous pathogens, coronavirus species can spread to the central nervous system through hematogenous, transneuronal routes and cause neurological diseases. Increasing evidence indicates that coronaviruses first penetrate the peripheral nerve endings, reaching the central nervous system with a retrograde spread through the synapses. Although this transsinaptic transfer has been shown in the SARS-CoV virus, it is quite possible that Covid-19 has similar potential due to its high similarity in its structure. There are case series in which severe neurological symptoms such as cerebrovascular disease and worsening of consciousness are reported in the majority of Covid-19-positive patients who have severe clinical course.(Yan-Chao et al. [@CR5])

In our case admitted to the emergency department with worsening of consciousness, subarachnoid was detected. No predisposing condition for subarachnoid hemorrhage was detected in patient. However, in medical history of patients, the presence of a resistant dry cough that has been ongoing for a while before the application is noteworthy. It is possible that the subarachnoid hemorrhage developing in the patient is due to the increase in the intraluminal pressure of the radiculomedullar veins that pass into the subarachnoid space. Studies have indicated that sudden pressure increase and rupture of these vessels due to severe cough may lead to spontaneous subarachnoid hemorrhages.(Oji et al. [@CR4]) Considering the typical findings in BT imaging, it is also possible that dry cough resistant to lower respiratory tract infection caused these bleeding.

In the diagnosis of Covid-19, real-time polymerase chain reaction (PCR) tests can be pseudo-negative, although it is the gold standard, whereas in the thorax computed tomographies of the patients, up to 96% pathological images can be observed. For this reason, the clinical diagnosis, where imaging findings are used, is becoming more and more important regardless of rT-PCR. Although subarachnoidal hemorrhage was detected in case, the clinical history and tomography images of the patients suggest the diagnosis of SARS-CoV-2.(Dasheng et al. [@CR1]) When we evaluate this information, regardless of the reason, in the presence of an anamnesis suggesting respiratory system infection such as cough and weakness in patients who come with sudden loss of consciousness, performing lung imaging as well as the performing brain computerized tomography can allow detection of an underlying Covid-19 infection.
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